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mM) did not decrease AT1aR message level. whereas inhibition of PKA with
H-8 pretreatment (10 mM) followed by ang II still decreased AT1aR message
abundance. We conclude that the decrease of AT1aRmessage level in VSMC
is through both PKC and non-PKC dependent pathways, but not through PKA
or cAMP dependent pathways.
9:45
Myocardial Adenylyl Cyclase Activity in an Animal
Model of Dilated Cardiomyopathy Treated
Chronically with the Non-Selective P-blocker
Carteolol
Farid Khan, Roger J. Hajjar, Ronglih Liao, Farid Fuleihan, Michael Bristow, Judith
K. Gwathmey Harvard Medical School Boslon, MA; University of Colorado, Denver, Co
It has been shown that heart failure is associated with a decrease in fJ,-
receptor density and uncoupling of adenylyl cyclase (AC). Treatment with {J-
blockade increases {J-receptors but it is not known whether adenylyl cyclase
activity temporally follows {J1-receptor upregulation. We have previously
shown that chronic {J-blockade with carteolol (CAR) improves survival and
left ventricular (LV) function in turkeys with furazolidone-induced dilated car-
diomyopathy (DCM). We measured adenylyl cyclase activity in hearts from
control (CON). DCM, carteolol-treated (10 mglkgfdx28 days) CON (CONCAR '
and carteolol-treated (10 mglkg/dx28 days) DCM (DCMCAR) animals. AC ac-
tivitywas measured as cAMP (pmollmg/min) and is given in the table below:
Basal Gpp(NH)p NaF ISO FORSKOLIN
patent veins and no evidence of perforation after ablation and at 6 days in all
14 dogs. Segmental necrosis of the adventitia and media (but not intima) of
the LCx coronary artery (bold arrow) was present in 8/18 lesions of 66 V and
0/1 0 at 50\1.
Conclusions: Electrode cooling by saline irrigation allows high power (66
V, 45 W) RF application in the CS and venous branches, producing lesions
likely to ablate epicardial left free-wall and posteroseptal AP The significance
of segmental medical necrosis (normal intima) of LCx is unknown.
Conclusions: 1) Improvement in LV function is not accompanied temporally
by an increase in AC activity, 2} Restoration of coupling between AC and G-
protein does not seem to be a necessary step to provide improvement in
cardiac function in this animal model of heart failure.
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1777-1 I Effective Delivery of Radlofrequency Energy Through
the Coronary Sinus without Impedance Rise Using a
Saline Irrigated Electrode
Impedance rise occurred with electrode temperature <40 'C and an audi-
ble pop and no thrombus formation. Lesions involving the epicardial surface
of both the left atrium and ventricle (Fig) were found in 17/18 sites at 66 V but
only 1110 sites at 50\1. Necrosis did not extend to the endocardium at any of
the 28 sites, eliminating risk of thromboembolism. CS angiography showed
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J. Marcus Wharton, Carleton Nibley, Carole M. Sykes, Reed Rowan,
Glen McLaughlin, Troy Chapman, Philip E. Oyer 1 Duke University Medical Center,
Durham, NC: 1 Stanford University, Stanford, CA
Tissue heating and lesion formation during high power radiofrequency (RF)
current ablation are limited by abrupt impedance rise when electrode tip tem-
peratures exceed 100'C. Electrode tip chilling by continuous intra-electrode
saline infusion has allowed use of higher power while delaying or preventing
impedance limitation, thus creating larger lesions. Neither a dose-response
relationship nor size limit for lesions produced in this manner have been es-
tablished. Twelve sheep (mean wI. 65 kg) received chilled RF ablation at up
to 8 separate LV sites. High power RF current of 40, 50, 60 or 70W was de-
livered via modified 7Fr deflectable catheter with a 4 mm tip through which
saline 126'C) was continuously infused at 0.6 ml/sec. RF current duration
Electrode tip temperature monitoring during standard radiofrequency (RF)
current catheter ablation can be used to prevent abrupt impedance rise (IR)
associated with tip temperatures> 1OO'C. Electrode tip chilling during RF
ablation by intraelectrode saline infusion can also reduce the likelihood of
abrupt IR and allow larger lesion formation. However, both the utility of tip
temperature monitoring during tip chilling and the registered tip temperature
associated with IR are unknown.
Methods: Twelve sheep (mean wt. 65 kg) received chilled RF ablation at up
to 8 separate LV sites. High power RF current of 40, 50, 60 or 70W was de-
livered via modified 7Fr deflectable catheter with a 4 mm tip through which
saline 126'C) was continuously infused at 0.6 mllsec. RF current duration was
60 seconds or until IR occurred. Tip temperature was continuously moni-
tored by electrode tip thermocouple.
Results: A total of 95 applications of RF current were analyzed, of which
40 resulted in an abrupt IR. The frequency of IR increased with higher power
applications (40W-8.3%, 50W-23%, 60W-63%, 70W-71 %). Abrupt IR was ob-
served at a mean temperature of 75.0 ± 11.8'C (range 44.4 to 94.7'C). This
temperature was significantly higher than for RF applications not associated
with IR (49.8 ± 8.3'C; P < 0.001). An abrupt IR was observed in all cases
with tip temperature 2:67'C (N = 32). Audible "popping" emanating from the
catheter tip occurred during 20 RF current applications, and most (90%) were
associated with abrupt IR.
Conclusion: Electrode tip temperature monitoring is useful during chilled-
tip RF ablation, but the thermocouple registers a lower temperature at the
time of impedance rise compared to traditional RF ablation.
9:00
1777-31 Establishment of a Dose-Response Relationship for
High Power Chilled-Tip Radiofrequency Current
Ablation in Sheep
1777-21 Predictors of Abrupt Impedance Rise During
Chilled-Tip Radiofrequency Catheter Ablation
Carleton Nibler Carole M. Sykes, Reed Rowan, Troy Chapman, Glen McLaughlin,
Philip E. Oyer ,J. Marcus Wharton. Duke University Medical Center, Durham, NC,'
1 Stanford University, Stanford, CA
Elect Temp lOG) Lesion Diameter (mm)
31 ± 3 2.8 ± 08
34 ± 5 7.6 ± 1.4
Voltage (V) Power (WI Imp Rise
CON 6.7±1.4 17.7±2.5 19.7±43 103±0.9 78.1±8.7
CONCAR 2.7 ± 0.4' 8.0 ± 1.5' 17.2 ± 1.0' 6.4 ± 1.0' 52.0 ± 3.0'
DCM 4.7 ± 0.7' 8.5 ± 1.0' 24.1 ± 2.7' 6.4 ± 0.7' 60.9 ± 55'
DCMCAR 2.8 ± 0.5'# 4.6 ± 4.3'# 18.5 ± 1.7'# 4.9 ± 0.6'# 36.9 ± 2.9'#
Results: MEAN ± SEM, n = 3 for all groups, ISO = isoproterenol, NaF ~ Sodium Fluoride.
'p < 0.01 compared to CON; # P< 0.01 compared to DCM
Hiroshi Nakagawa, William S. Yamanashi, Jan V Pitha, Khek C. Yong,
Mauricio Arruda, Michael Rome, Xanzhang Wang, Ken-ichiro Ohtomo,
Ralph Lazzara, Warren M. Jackman University of Oklahoma and DVAMC, Oklahoma
City, OK
Some left free-wall and posteroseptal accessory pathways (AP) are located
relatively close to the coronary sinus (CS) or its branches. Limitations of ab-
lation from the venous system include rapid occurrence of an impedance
rise at low power and the risk of perforation, due to high electrode tem-
perature. We hypothesized that saline irrigation through the ablation elec-
trode will maintain a low electrode temperature and allow safe application
of higher RF power. In 14 dogs (18-22 kg), a 7F deflectable catheter with
a lumen and a 5 mm tip electrode containing a thermistor and 6 irrigation
holes was inserted into the CS. During saline irrigation (60 mllmin). two RF
applications were delivered for 60 seconds or until an impedance rise. One
application was placed in lateral-anterolateral CS and one was placed in the
orifice or proximal segment of the middle cardiac vein. CS angiography was
performed before and immediately after ablation and 6 days later (just before
sacrifice).
10 50 24±3 0/10
18 66 45 ± 5 3/18
17771 Radio Frequency Catheter Ablation: New
Systems
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ful and prior studies in humans have demonstrated that an impedance fall
of 20 ohms is predictive of coagulum formation or a loss of AP conduction.
The purpose of this study was to prospectively quantitate the correlation be-
tween impedance and temperature during RF ablation of APs. Thirty-three
consecutive patients, each with a single AP. underwent RF ablation using
a thermistor ablation catheter. Temperature and impedance were continu-
ally recorded during each RF application. The initial and final temperatures
and impedance measurements for 319 applications of RF energy were ana-
lyzed. The initial and final impedance and temperature measurements were
109 ± 17 ohms and 102 ± 17 ohms (p < 0.000t). and 37 ± 1°C and 57 ±
11°C (p < 0.0001). Among the 319 applications of RF energy, 158 were as-
sociated with 2:20°C increase in tissue temperature. There were 10 applica-
tions of RF energy associated with coagulum formation. A 2:20°C increase
in tissue temperature was observed in 84 of 104 applications associated
with a 5-10 ohm decrease in impedance (81 % positive predictive value and
93% negative predictive value). The mean change in impedance for applica-
tions associated with and without coagulum formation was -19 ± 7 ohms
and -6 ± 6 ohms (p < 0.0001), respectively, and was never less than 12
ohms. In conclusion, successful tissue heating without coagulum formation
can be achieved by titrating the power to achieve a 5-10 ohm decrement in
impedance. Impedance decrements beyond 10 ohms increase the likelihood
of excessive tissue heating and coagulum formation.
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was 60 seconds or until impedance rise occurred. Lesion dimensions were
determined by stereomorphometric analysis.
Results: A total of 77 lesions were analyzed. Lesion volume increased with
higher power from 40 to 60W (0.61 ± 0.08 cm3 vs. 1.01 ± 0.10 cm3 , P =
0.006) (Figure). Beyond 50W, power duration was progressively limited by
earlier impedance rise (Figure) and was associated with diminished lesion
volume at 70W (0.71 ± 0.44 cm3 ; P = 0.04, 60 vs 70WI.
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Conclusion: A dose-response relationship for chilled-tip RF ablation can
be demonstrated in vivo, and lesion volume is maximized with RF power of
60W, a value substantially higher than that found with standard RF ablation.
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Ernest N. Morial Convention Center, Room 58
PTCA And Thrombolytic Therapy in AMI
Eighty-four patients (age 43 ± 28 years) suffering from refractory tachycar-
dia underwent RF ablation: 48 patients with an accessory pathway (left side
29, right side 19), 24 patients with ventricular tachycardia (ischemic 13, idio-
pathic 11) and 12 with junctional tachycardia. Continuous transesophageal
echocardiography (TEE) was performed during the procedure - mean dura-
tion 124 rain (48-212) - and RF was delivered with an average of 15 applica-
tions (1-351, energy of 31.2 Watts (20-40) and temperature of 68°C (47-84)
during 48.6 min (20-66) with a heparine anticoagulation (ACT x 2 to 3).
TEE demonstrated a progressive micro-cavitations advent during 29% of
the sessions (WPW: 68%; VT: 42%; junctional T: 25%). preceding with an
average of 32 sec (10-66), a major rise of impedance (>200 Q). No relation-
ship was found between the micro-cavitations appearance and RF success,
tip temperature, initial power and anticoagulation level. There is a correla-
tion (r = 0.68 p < 0.05) between micro-cavitations and both impedance level
(2: 120 Q) and catheter endocardial-contact estimated by the injury current of
the unipolar catheter recording (2:8 mY). A charred thrombus was seen at the
catheter tip in all cases when the catheter was withdrawal, micro-thrombus
«2 mm) at the echogenic bubbles appearance and macro-thrombus (>2
mm) when impedance increases. In the mean time, if micro-cavitations occur
during a first application without or with a slight impedance rise, successive
applications with the same catheter lead to an enhancement of echogenic
bubbles and finally to the impedance increase.
These results suggest that the micro-cavitations observed with TEE during
RF ablations are linked to the beginning of a thrombus formation related to
endocardial lesions resulting from an overrated catheter contact pressure
and tip-delivered energy.
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1777-61 Assessment of Radiofrequency Boiling and
Thrombus Formation During Catheter Ablation by
Transesophageal Echocardiography
Yves Gallais, Gilles Lascault, Joelci Tonet, Philip Aouate, Fernando Rosas,
Jorge Elias, Osamu Kinoshita, Robert Frank, Guy Fontaine. Hopital Jean Rostand.
Ivrx France
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1778-1 I Immediate Recognition of Patients Unlikely to Derive
Absolute Benefit from Thrombolytic Therapy for
Myocardial Infarction
S.M. Nidorf, R. Parsons, P.L. Thompson, K. Jamrozick, M.S.T. Hobbs. Dept of CV
Medicine and Public Health, DElI, Perth. Australia
Since thrombolyic therapy (TI) is associated with a definite (0.4%) risk of
intra-cranial hemmorrhage, it would be desirable to detect patients (pt) pre-
senting with myocardial infarction (MI) who are at such low risk of death that
they would be unlikely to derive an absolute nett benefit from treatment.
In an attempt to identify these ptsatthe time ofdecision making, we devel-
oped a simple clinical model using Age <60, History of MI Diabetes or Out
of Hosptial Cardiac Arrest, the presence of Shock or Pulmonary Odema on
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1777-41 Relationship Between Fluoroscopy Duration,
Ablation Target, and Success During Catheter
Ablation Procedures
Hugh Calkins, Ronald Berger, Gordon Tomaselli, John Lawrence, Jay Dinerman,
Robert Mittleman, Lawrence Klein, Eric Prystowsky, Paul Gillette, Patrick Yang,
Atakr Investigators. Johns Hopkins, Bait, MD
Radiation exposure is an important risk during ablation (abl) procedures. To
determine the relationship between the target arrhythmia, fluoroscopy time
(fluoro), and the success of abl procedures we analyzed data from 450 pa-
tients in the Atakr multicenter clinical study(217 F, 233 M, 38 ± 21 yrs). Target
arrhythmias included AVNRT (154 pts), the AV junction (54 pts, AVJ), and 241
accessory pathway (APs). Results: Similar success was achieved during abl
of APs, AVNRT. and the AVJ (93%, 98%, and 94% respectively, p > 0.1). In
contrast, fluoro time was greater during abl of APs than during abl of AVNRT
or the AVJ (62 ± 48, versus 31 ± 29 & 36 ± 24 min, p < 0.05). Cumulative
success of catheter abl of APs rose rapidly during the first 90 min of fluoro
exposure and then plateaued. In contrast. cumulative success during abl of
the AVJ and AVNRT plateaued after 40 and 70 min. Concl: Similar success
can be achieved during abl of APs, AVNRT. and the AVJ, but greater fluoro
is needed during abl of APs. Resultant radiation risk should be considered
when determining an appropriate termination point.
1777-51 The Relationship Between Impedance and
Temperature During Radiofrequency Ablation of
Accessory Pathways
S. Adam Strickberger, Srihari Ravi, Emile G. Daoud, Mark J. Niebauer, K.
Ching Man, Fred Morady University ofMichigan, Ann Arbor, MI
Temperature monitoring is a useful tool for radiofrequency (RF) ablation of
accessory pathways (AP). but this technology is not universally available and
is not suitable for some catheter designs. Impedance monitoring is also help-
